Suppression of a cold-sensitive mutant initiation factor 1 by alterations in the 23S rRNA maturation region.
Genetic selection has been used to isolate second-site suppressors of a defective cold-sensitive initiation factor I (IF1) R69L mutant of Escherichia coli. The suppressor mutants specifically map to a single rRNA operon on a plasmid in a strain with all chromosomal rRNA operons deleted. Here, we describe a set of suppressor mutations that are located in the processing stem of precursor 23S rRNA. These mutations interfere with processing of the 23S rRNA termini. A lesion of RNase III also suppresses the cold sensitivity. Our results suggest that the mutant IF1 strain is perturbed at the level of ribosomal subunit association, and the suppressor mutations partially compensate for this defect by disrupting rRNA maturation. These results support the notion that IF1 is an RNA chaperone and that translation initiation is coupled to ribosomal maturation.